Surface chemical patterning for long-term single-cell culture.
Surface chemical patterning of polystyrene (PS) dishes for long-term single-cell culture was accomplished by oxygen plasma treatment through the windows of a polydimethylsiloxane membrane mask that produced hydrophilic areas of different shapes and sizes, followed by overnight incubation with either Pluronic F108 solution or a mixture of Pluronic F108 solution and fibronectin. Selective cell attachment on pattern areas of PS dishes was investigated in light of cell seeding experiments and X-ray photoelectron spectroscopy measurements. Activation of the hydrophilic areas of patterned PS surfaces by serum proteins in the culture medium was conducive to cell attachment on the pattern areas of dishes incubated with only Pluronic solution. Preferential adsorption of fibronectin on hydrophilic pattern areas enhanced selective cell attachment on patterned dishes incubated with a mixture of Pluronic solution and fibronectin. Cell-culture experiments demonstrated an effect of surface patterning on both cell and nucleus shape and confirmed the long-term (>2 weeks) stability of the produced single-cell patterns in serum medium.